Nine temperature-sensitive (Ts) mutants of Neisseria gonorrhoeae strain 49191 were isolated. They were proven to be different from each other by results of transformation experiments. None of the Ts mutations appeared to be linked to antibiotic resistance genes from strain 24392. However, Ts-9 demonstrated 8% linkage with a nalidixic acid resistance marker from strain RW-2.
The genetic map ofNeisseria gonorrhoeae is based on transformation experiments using antibiotic resistance markers (5, 6, 7) . Nutrient markers could also be used for mapping the genome of gonococci (1, 3, 8) . Herein, we are reporting the isolation of nine different temperature-sensitive (Ts) mutants which can be used for expanding the genetic map of N. gonorrhoeae. The GC agar and broth for cultivating gonococci, the procedure for establishing the minimal inhibitory concentration of antibiotics, and strains 24392 and 49191 were previously described (4, 5) . GC buffer is the GC medium formula (BBL) without starch or agar. Strain RW-2 is a nalidixic acid (Nal)-resistant mutant of strain 49191.
The following technique was used for isolat- better at 37°C than at 300C in broth, whereas on agar it is sensitive to the higher temperature.
Proof that the Ts mutants differ from each other was based on a rapid transfonnation procedure. Deoxyribonucleic acid (DNA) was extracted from heavy suspensions (OD 0.5 to 0.7) in GC buffer using the NaOH-HCl technique described by Goodgal (2) . Type 1 colonies of the Ts mutants grown at 300C for 40 h were suspended in GC buffer at a concentration ofabout 5 x 107 colony-fonning units/ml. A 0.1-ml amount of the cell suspension was dispensed on 20 ml of GC agar and spread with a glass spreader until dry. A drop of DNA was spotted onto lawns of gonococci. The plates were incubated for 48 h at 37°C and then examined for growth in the area ofthe DNA spot. The results are shown in Fig. 2 . Pretreatment of the DNA preparation with deoxyribonuclease prevented transfornation.
To determine whether any of the Ts mutations were linked to antibiotic resistance loci (5, 6) , we conducted transformation experiments using 24392 DNA. The procedures for extracting the DNA and running the transformation experiments were essentially those described (5, 6) with the following variations. The Ts mutants were cultured on agar at 300C and the DNA-cell mixtures were incubated for 45 min at 300C before deoxyribonuclease treatment.
Resistance to a variety of antibiotics was used to screen tranformants for the presence of any of the six antibiotic resistance loci in linkage groups I, II, or III (5, 6) . None of 605 transformants representing all nine Ts mutants was linked to any of the antibiotic resistance loci described by Maier et al. (5, 6) .
In a similar study, DNA from strain RW-2 was used to determine whether any of the nine Ts markers was linked to nal (5-,ug/ml level).
Of 592 transformants, 8 were nalidixic acid resistant. All eight resistant gonococci were transformants of Ts-9. These data ( 
